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Introduction: The skill of appropriate prescription writing is a corner stone of treatment. 
Due to this fact, we designed a study for evaluating interns prescription writing skills 
after clinical pharmacology training. Methods: One hundred medical students of Tabriz 
University of medical science and Tabriz Azad medical university (TAMU) were chosen 
as intervention group and other one hundred medical students were selected as controls. 
Clinical pharmacology training was the intervention when the students were in internal 
medicine ward. Their prescribing skills were evaluated using a questionnaire. Results: 
Twenty eight percent of TUMS non- trained students and 68% of trained students were 
interested in pharmacology classes (P<0.001). Knowledge of pharmacology in non- 
trained TUMS students was 22% poor and 6% perfect, but in trained TUMS students 
it was 2% poor and 18 % perfect. In TUMS students, 80% and TAMU, 68% of the 
interns announced that clinical pharmacology training was essential (P= 0.25). Most of 
the interns had problems in correct dictation, dosage, dose adjustment of the drugs and 
only 4% of them had minor problems. In trained group, most of their problems solved. 
Conclusion: Pharmacology classes which are a part of educational curriculum during 
the fourth year of medical training is not enough for future clinical rotations. Clinical 
pharmacology training is essential for improving the prescription writing skills.
I
n Iran, medical students have to pass two pharmacology 
Courses during 7- year period of medical education. This 
classes are almost always theoretical. Medical students 
have to learn a great amount of information and they 
remember less amount of this information in the future, 
because there is a period of five -year lag between these 
classes and the time of graduation.
There are no other pharmacology classes in medical 
education curriculum. Medical students have so many 
problems in prescription writing and it is mentioned in 
previous studies.1 This is not only related to Iran but also 
some other countries involved in it.2,3 In spite of many 
problems, this problem is seen in some Asian and African 
countries.4  In traditional teaching of pharmacology, 
students have to learn a large burden of information.5, 6
There are so many remarkable problems in prescription 
writing of medical students.7 
In some countries like United States, training of 
pharmacology is practically planned.8  This type of 
education is done in some other countries like England, 
Netherland, India and even Nepal.9  In countries that 
education is “organ system based”, this type of training 
is performed.10 In these countries, learning is practical 
not theoretical. It has been reported that mortality and 
morbidity of the patients have been increased due to the 
mistakes in prescription writing.11
 So, training of the interns in the field of pharmacology 
should be improved.12
The effects of practical teaching of clinical pharmacology   
has not been evaluated in undergraduate medical education 
in Iran. Integrating the practical clinical pharmacology and 
drug prescription courses in internal medicine rotations for 
interns can fill this gap.
In spite of many problems in traditional pharmacology 
training, it has been currently performed in Iran. 
Theoretical pharmacology was taught intensively in two Noshad and Saleh
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terms and there is no other continuous education of it. 
Since the students pass these classes in the first year of 
medical education whiteout having enough information 
about diseases and their therapies, the learned information 
can’t last longer and finally they will be forgotten easily. 
In some other countries like Nigeria they use similar 
method and their studies have proved the inefficiency of 
this method.4 Some countries like United States, England 
and Netherland solved this problem with continuing 
education of pharmacology. Their new method is approved 
by WHO.13,14 Interns are educated by residents and attends 
in clinical wards and one of their most important duties is 
prescription writing. It has been noted that they had many 
essential problems in prescribing of drug11 which may lead 
to mortality and morbidity of the patients. In England, they 
planned some programs for solving these mistakes.12
In Iran, majority of the medical students involve in treating 
the patients in far small cities or villages after graduating; 
they are not supervised and their problems are usually 
hidden. It is clear that having good skill of prescription 
writing is needed. Thus, we decided to design a study 
for evaluating the prescription witting skill in internal 
medicine ward.
Methods 
One hundred medical students of Tabriz University of 
medical sciences (TUMS) and Tabriz Azad medical 
University (TAMU) were randomly enrolled in this study. 
These students had been trained only by traditional method. 
They filled a questionnaire and answered questions about 
dictation of drugs, generic and non-generic names, dosage, 
complications, interactions and dose adjustment of drugs. 
Descriptive and analytic studies were done in both of the 
universities separately using chi-square test and P< 0.05 
considered significant. 
Also non-trained medical students were compared with 
ones trained with suggested (continuing education of 
clinical pharmacology) method. Both groups filled similar 
questionnaire. Students who were not interested in the 
intervention were excluded. The study tool was a designed 
questionnaire including questions about the demographic 
characteristics and  pharmacology knowledge of the 
students. We tried to compare problems in both of 
the universities. The names of the students were kept 
confidential. They were informed about the objectives of 
the study . This study was approved by ethical committee 
of research deputy. Data were analyzed using SPSS 
version 16.0. Chi-square and student t-test were used for 
qualitative and   quantitative data analysis.
Results 
In this study, 200 questionnaires were filled. Demographic 
characteristics of the students, trained with traditional and 
suggested method were shown in table 1. It demonstrated 
that students of universities were almost similar regarding 
the demographic characteristics.
Twenty eight percent of non-trained TUMS group was 
interested in pharmacology classes and it was 64 % 
(P<0.001) after training.
Thirty two percent of non-trained TAMU group was 
interested in pharmacology classes and it was 74% 
(P<0.001) after training.
Four percent of trained TUMS group was good in 
pharmacology knowledge and after training 20% was 
good (P< 0.001). Knowledge of pharmacology in non-
trained TAMU group in 1% of students was good but it 
was good in 18% of trained group (P< 0.001). There was 
no significant difference in knowledge of pharmacology 
between  the students of both universities (p=0.21).
Eight percent of non-trained TUMS groupand 88% were   
satisfied  with  pharmacology  classes  (traditional)  and 
current classes respectively(P< 0.001).Only 14% of non-
trained TAMU group was satisfied with traditional classes 
and 94% of the trained group was satisfied with current 
classes  (P<  0.001).  There  was  no  significant  statistical 
difference between the universities (p=0.31). In non-
trained TUMS group, 76% had problem in prescription 
writing but in trained group only 36% had the problem 
(P<0.001). In non-trained TAMU group 64% of the 
students had prescription writing problems but in trained 
group it was 28% (P< 0.001). There was no significant 
difference between two universities in prescription writing 
problems (p=0.63).
We studied some usual and important drugs which interns 
had problem in writing. They were listed in table 2.
The drugs which interns were afraid of prescribing  for 
pregnant women, patients with chronic renal failure, 
hepatic failure, diabetes mellitus, heart failure and children 
were shown in table 3.
Table 1. Demographic characteristics of studied students
Variable (1)TUMS (2)TUMS (1) TAMU (2) TAMU (TUMS) P (TAMU) P
Age(years) 24.94± 1.24 25.34±1.78 25.04±1.47 25.38±1.88 0.21 0.31
Sex  male/female
29-21 23-27 22-28 20-30 0.42 0.68
Score of basic science examination 111.30±13.36 111.54±13.19 113.82±12.79 112.68±12.94 0.92 0.65
Score of pharmacology examination 14.50±2.24 14.14±2.20 15.36±2.13 14.58±2.15 0.42 0.07
Score of pre-internship examination 115.58±13.07 114.46±12.73 120.32±11.39 119.62±11.22 0.66 0.75
(1) Non- trained
(2)TrainedEffects of Clinical Pharmacology Training  
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Table 2. The drugs which students had difficulties in prescribing
Drugs
% Non trained % Trained
TUMS TAMS TUMS TAMS
NSAID 12 24 2 4
Antibiotics 19 38 5 10
Anti HTN 11 22 4 8
Insulin 20 40 8 16
OHA1 10 20 2 4
Anti PUD2 15 30 7 14
Antiarrythmias 26 52 11 22
Digoxin 10 20 3 6
Sedatives 11 22 4 8
Anticonvulsant 18 36 9 18
Steroids 11 22 5 10
Cytotoxics 29 58 21 42
Antiasthmas 13 26 6 12
Diuretics 17 34 5 10
Serum therapy 28 56 10 20
Heparin 9 18 4 8
Warfarin 9 18 3 6
1OHA: oral hypoglycemic agent
2Anti PUD: Anti peptic ulcer disease
Table 3. Patients that intern have problems in prescribing drugs for 
Non- trained(number) Trained
P
Number % Number %
Pregnant 26 52 11 22 <0.01
Chronic renal failure 22 44 9 18 <0.001
Liver failure 20 40 8 16 <0.01
Diabetes mellitus 25 50 10 20 <0.01
Children* 29 58 - - -
CHF 18 36 6 12 <0.001
There was not enough training about pediatrics drugs*
Interns paid attention to  less side effects and effectiveness 
of the drugs in prescribing ,rather than the willingness of 
the patients and price of drugs (Figure1,2). Most of the 
interns believed that pharmacology education was not 
enough before graduation and a need was felt for a clinical 
educations (Figure 3). Both of the TUMS and TAMU 
students had problems in prescription writing. It is seen in 
detail in Figure 4,5.
Figure 1. Students prescribing consideration (TUMS) Figure 2. Students prescribing consideration (TAMU)Noshad and Saleh
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Figure 3. Did you need continuous pharmacology training?
Figure 4. prescribing problems in trained TAMUS group
Figure 5.  prescribing problems in trained TUMS group
Discussion 
Majority of non- trained interns believed that their 
knowledge of pharmacology was not enough after 
graduating to work as a general practitioner. Similar study 
in Nigeria also showed that there was not any significant 
relationship between pharmacology knowledge and skill 
of prescription writing because their training was also 
similar to ours.4
Ability of prescription writing was seldom evaluated 
continuously during the studying period. Medical students 
usually have not enough information about the dosage, 
interactions, dose adjustment and complications of the 
drugs.15
The claim of some students on having good pharmacological 
knowledge was not approved when they were evaluated.11
 A lot of studies in Ireland showed that general practitioners 
had so many problems in prescription writing and 
further special continuing pharmacology training was 
suggested.15-18
During internship period, interns are supervised by 
residents  and  attending. After  finishing  this  period  and 
education, interns work as general practitioners without 
any remarkable supervision. Problems in prescription 
writing can lead to important mistakes and consequently 
to mortality and morbidity from time to time. A need for a 
planned pharmacology education is felt.5 
Most of the interns tend to prescribe drugs with less side 
effects and dose adjustments. This type of prescription will 
have so many problems and most of the useful drugs are 
neglected.3
Continuous training of pharmacology could solve this 
problem and students could easily prescribe useful drug 
for their patients without making a mistake. An extreme 
need for supervising during prescribing is due to lack 
of enough information which may affect the therapeutic 
schedule of the patients.6
Most of the interns do not like prescribing drugs for 
pregnant women, patients with heart failure, liver failure, 
children and diabetics ,so that their prescriptions are 
sometimes limited to common cold. The above mentioned 
diseases need more attention than other medical cases. 
Most of the patients live in far villages and when the 
doctor could not prescribe essential drugs for them, some 
irreversible problems may happen and the doctor have 
to refer them to other medical centers and these centers 
located in far big cities are more and more crowded and as 
a result, the efficacy of therapies can be diminished.
Interns can prescribe effectively when they got enough 
training under direct or indirect supervision of consultants.14
Most of the students complained about their previous 
traditional pharmacology education. They declared that 
the quality of training was good but without continuing 
education, it is not quantity enough.
Without suitable information, medical students cannot 
choose the less expressive drug and according to WHO, 
everybody must choose cheaper drugs when it is possible.13
In our study students were not thinking about the price 
of the drugs as well. Basic information of drugs and lack 
of enough skills are responsible for so many problems in 
priscription writing.2,9
One of the limitations of our study was the small sample 
size. Since we have thousands of medical students in our 
country, It is suggested to conduct similar study with 
greater sample size to confirm the results of the present 
study to generalize them. It must be emphasized that 
our study was a pilot one. These types of pilot studies 
were conducted in other countries like Nigeria, England, 
United States and some other Asian countries. All of them 
emphasized on the necessity of continuous pharmacology 
education.1-2,5
The number of our classes and the time were so limited. Effects of Clinical Pharmacology Training  
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The results may be more remarkable if the numbers and 
time of classes increase.
Conclusion 
In spite of some methodological limitations, this pilot 
study showed that continuing clinical pharmacology 
education in Iran can solve most of the prescription writing 
problems.
If this type of education is included in the educational 
curriculum of the medical students, especially interns, it 
will be an effective and problem solving schedule. 
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